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The readability of OU foundation courses

( Abstract N

The course units which form the core of four foundation courses at the Open
University were sampled for readability. using an electronic version of Flesch's
Reading Ease Score. The textload (reading workload) of the courses was
predicted by estimating the total length in words of all the text components of
these courses. Large variations in readability occur between authors, topics,
and courses. Large variations also occur in the overall textload on these courses.
The single best predictor of the reading difficulty of a course unit is the identity
ofthe author, which suggests that one route to better readability would lie in the
improved management cf human resources in a course team.

A substantial amount of the prose is more difficult than passage 3 on our originai
cloze reading test: prose difficulty is therefore likely to be a major factor m

hindering course completion for students with weaker reading skills. J
N
Introduction The rationale

Theworkreported here ispart of an mvestigation
mto the reading difficulties faced by students
entering the OU at foundation course level. This
project has two main parts. The first part. an
mnvestigation of OU students’ reading skills. has
been the subject of three previous reports
(Macdonald-Ross & Scott 1995a. b: Scctt &
Macdonald-Ross 1995). This report deals with
the readability of OU foundation course texts.

The total text length and readability of four
foundation courses was estimated. Itisnow clear
that much foundation course material is
linguistically difficult for many of the students. An
analysis of the third level history course A317
revealed a similar pattern.

The work involves certain novel features: it is
one of the largest surveys of British educational
learning material. and probably the largest
survey of the reading difficulty of higher

One thing that distinguishes this research from
most other research projects on our students 1s
its concentration on psychological aspects of
student learning. We are attempting to test a
model of the effect of reading mismatch on
student learming and progress.

In our model (figure 1) we suppose that
mismatch between the reading skills of the
students and the readability of the course
materials is an important cause of student drop-
out and failure. We compare our data on student
reading skiils and text readabulity levels to data
on the progress of our cohort t."oughout the
vear. So far the model has workec. well.

reading skii's
of students

~

readabllity of
course materais

educational material in any country. The mismatch |
existence of printed teaching matenal, and i
particularly textinelectronicform. made possible céuses
a much more extensive sampling than would Y

have been possible by hand. Lastly. the data can
be related to the known reading capacity of the
audience. as measured earlier by our reading
tests. This has rarely (if ever) been achieved for
such a large group of learners :n higher
education,

Michael Macdonald-Ross
Bernard Scott
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A facet not captured by tus graphc 1s the vanety of
other factors which aiso impact cn student progress.
The standing of reading musmatch relative 1o the nthor
knownfactorsimstudentprogress:sbemgnvesigaed
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Readability measures

Readability measures of the type e used are
‘ndices that predict: thev do not explamn how
students learn. ¢r teach authors hcw tc vmte.
They do not measure the conceptual difficulty of
the subject-matter. unless indirecty this shows
itself in more difficult prose.

““hat they do — and do well - 1s tc predict the
diffculty of prose. especially if there 1s some
informationaboutthe reading skills of the readers.

Inthisreport. then, the readability scores quoted
are measures of syntactic and semanuc
ccmplexity that predict the difficulty of text
comprehension. This operational definitiondoes
not deny that many other factors make up atext.
northatinvestiganon intolearnability. conceprual
comprehension. prose style and the effect of
broader study skills may be relevant 1o a full
appreciation of reader-text interaction.

Readability measures have been criticised.
usually by authors who fail to discnminate
between anindex and anexplanation. or between
the production of prose and its predicted effect
on the reader.

Our view on the matter 1s that. prowiding their
limitations are well understood, there are few
metrics in the whole of the social sciences which
have been as extensively valhdated as the
readability measures we use: their effectiveness
at prediction has been well demonstrated.

Most formulae enshrine a balance between
ease of application and coverage of linqustic
vanables. Thus. good prediction may be got by
two-variable formulae where one vanable 1s an
index of semantic complexity (usually a direct or
indirect measure of the vocabulary demands of
the text). and the other variable is an index of
syntactic complexity (usually sentence length).

These two indices combined are highly
predictive of prose difficulty as experienced by
readers. "The good news 1s that two language
vanables. and simple ones at that. account for so
much ofthe vanance inthe predictionof readable
wmting” (Klare 1984). More complex formulee
developed for special purposes (such as
linguistic research) add little extratothe accuracy
of prediction.

Because of the extent of the iiterature on
readability. 1t is not a sunple matter to give an
overview of the field. There are hundreds of
studies onthe effect of readability on various age
groups. and of its effect under various conditions
of motivation, prior knowledge of subject-matter.
and 1ts relaticn to the reading skalls of supjects.
The main resources to gain access to this

literature arethe reviews by George Klare (1263,
1974 and 1984). The topic was also addressed
by Macdonald-Ross (1979), and by Hirsch in his
Phiiosophv of Cemposttion (1977).

A few examples: Klare and Smart (1973) found
a close relationship between readability level of
correspondence course material and the
probability thatcorrespondence students would
persevere and complete their courses. Murphy
{1947a.,b) and Swanson (1948) found that
readership of newspapers goes up with
improved readability in split-run studies of
newspapers. Sticht and colleagues showed that
readability had a significant effect on the use of
military manuals (Kern, Sticht & Fox 1970). and
Johnson et al (1972) showed the effect of
readability ondiscrepancies in followmgmlitary
procedures.

These results suggest that readability
measures are as applicable to adults as to
younger age groups. Indeed, the two best-
known formulee, the Flesch Reading Ease Score
and the Dale-Chall formula, were actually
developed for adult matenials and validated
against standard criteria for adult readers.

Textload

We use the term textload for that part of the
coursework which is textual. The readability of
texts has an effect on study which varies
according to the reading skills of the students.
The magnuitude of this effect is influenced by the
quantity of text and whether there is time in the
schedule for re-readingand decoding meaning.
It has been shown by Klare in a series of studies
that the effect of a mismatch between reading
skills and text readabulity 1s more pronounced if
subjects are put under time pressure; learner
motivation and familiaritv and interest in the
specific subject-matter are oth=r relevantfactors.
Assummg leamer motivation 15 iarly high
throughout our foundanoncourses (thereismuch
informal evidence to suppose so), variation in
course length remains as a significant factor.
The reason for this is obvious: the heavier the
workload, themore the studentisunder pressure
to keep up with the work The most significant
element in course workload is the textual
component. OQur students are adults, often with
jobsand famihies, whichmeansthatthe pressure
of workload 1s real. and may become cninical.
Our system of continuous assessment means
that students are dniven bty a schedule which
cannot be easily evaded if they wish to succeed
on the course. Tactics such as selective reading
are no doubt often used (here we suffer from a
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lack of good diary or observational data) but
agam the nature of cur courses means thatthere
1snot so much incidental matenal as there might
be 1n a traditionai university course.

\We would expect to see a greater effect of
readability on overloaded courses and a lesser
effectonunderloaded courses (if any of the latter
exist). After its first iew years the University has
made greatefforts to keep the students’ workload
within bounds. Courses are expected to contain
about tweive hours -vork per week, and survey
feedback is used to recover rough data on the
tune taxen by students for swudy. There s little
data on the total quantity of text in words, partly
because we have oniy recently held the course
text electromically. and partly because each
course has a large number of different text
elements.

Ve can get easlly the total word count for the
course unit matenai for any course which is held
electrorucally, but all courses have a variety of
booklets. set books. readers and gudes. which
raise the total word count. To give some idea.
here are the overall figures for two foundation
courses [estimated by sampling where electronic
text was not available):

Social Science D103: course uruts 574,000

other 323,550
total: 897.550
Arts A102: course units 512,200
other 663,100
total: 1.175,300

A clear pattern emerges here: A102 is slightly
shorter than D103 if only the course umts are
considered, but the other course text in A102 is
over twice as long as the other course text In
D103. Such a difference is probably significantin
its impact on student workload.

According to Ronald Carver's important and
comprehensive review of the speed of reading
(1990) 'as long as college students and adults
engage their rauding process they tend to read
at a relatively constant rate around 300 words
per minute even when the materials vary
drastically in terms of difficulty level”. Carver s
rauding [reading for meamng] is his third gear.
Lower gears are for learning and are
correspondingly slower. Note that most umnts
contain Activities and SAQ's [self-assessmerit
questions] Considenng all this, amean read:ing
speed fcr comprehension can hardiy be more
than 150 wpm. and might well be less.

Let us dc the calculations for D103.
iz weeks x 12 hours = 384 hours study wme
897550/150 = 5982 3mnutesor about 100 hours

~r

[©2.72] to read text matenals once.
Allowing 2 hours per tvpregramme, 35 munutes
per radio pregramme and 2 hours for each !

hour tape gives 54 hours ior other mecha. 384
54 = 330 hours.

The Course Guide says about halfof study time
1s for Course Units (and set book and reader?).
This 1s about 190 hours. This leaves 140 hours
for wninng TMAs [tutor-marked assignments].
though 1t is difficult to separate reading and
writing aspects of study. For 8 TMA's. this is
17 5 hours per TMA ’perhaps an under-
estimate].

Itlooks as if a student who studied 12 hours per
week, of which an average of 6 hours was spent
reading printed course materials. could hope to
read everything in D103 once. and most of it
twice. That is probably about right, so we
conclude that D103 is not overloaded (in that
respect, a triumph of course management).

By comparison. Al02 contains significantly
more text than D103, due entirely to the non-
course urut material. If D103 is about right, then
Al02 is almost certainly overloaded, a factor
which will lead to selective reading by some
students and expenditure ofextratime by others.
One can be fairly certain that students with
borderline reading skill will find it a difficult
course: the pressure on their time will make the
text readability a critical factor.

We clearly need empirical data from
observational and diary swudies to know how
students cope with these difficulties. Such datais
notavailable at present, and is not by any means
easy to obtamn 1n a distance leaming system:

textload x foundation course
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Figure ¢ Thetextioad of four foundation courses.
Al102 (Arts) has the greatest textload. and T102
{Technology) the least Since all courses have various
non-lextactivities. one cannot reach conclusions about
overali course workload from this data alone

Note that S102 has the most text in the form of course
unuts and hitle other text Neither Si02 nor T102 use
set books or readers on these courses.




Sampling

Before the samplingacertainamountofelectrcruc
text editing was necessary. This was done iz
remove the non-prose content of the courses
(notations, diagrams. graphics. tables. and
complex typographic formats). Readability
formulae were devised to be used on continuous
prose: and it is ohwvious that Open Universiry
course units contain varying amounts of non-
prose content (ingeneral. aliforms of textcontan
more graphic and typographic elements than
would have been the case half a century age;j.
Sirice the theoretical basis of the formulae v/as
the linquistic structure of continucus prose. 1t 1s
obvious that meaningless readings would te
obtained from the non-prose sections. These
‘were therefore edited out on our electronic files
befocre sampling began.

In Flesch's instructions for sampling (Flesch
1951) he advocates taking 25-30 samples of 100
words each for a 'book’. This amountsto a sample
ofabout 2%c of the text. Inour case we have taken
aboutthe same density ofsampies. butthe sample
length averaged over 1.000 words. The effect of
this was to expand our samples to about 20%> ¢f
the text (it was the availability of electronuc files
and the electronic application of the formula that
made this possible). Therefore. we have every
reason to believe that our samples were a fair
and adequate representation of the prose
element of the texts.

readability by faculty
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Figure 3: mean readabiaty of the foundation
course texts of four faculties.

The central points are mean of means. For A172

D103 and $102 this i the mean of means for units

and for T102 115 the mean cf means DItORICs Tne
upper andlower bounds markthe $5°c confidence
intervals.

The upper horizontal line i figure 2 corresponds
to the readabulity of our test passage #2 (on wnich
sur sample did weil) and the lower hne
corresponds to the readabiiy of our passage 3
(on which 95°5 of our sampie cid rot do well)

Comparisons between faculties
There are striking differences betweenthe mean
readability scores of the four faculties (Figure 2).
If we ask whether faculties pitch their prose at
the appropriate level for their students. then in
the case of Technology the answer is broadly.
yes. Also. the Faculty of Science. could expect.
with perhaps a more targeted editing effort. to
adjusttheir textuntl it also matched the students’
capabilities.

The Arts Faculty prose 1s overall significantly
more difficult than the Technology faculty. Some
allowance can be made for the fact that in our
test sample the mean scores for Arts students
were the best of the four faculues. and the
Technology students the lowest. Howeverthese
differences were not so large as the differences
in mean readability of the course units. One can
conclude that the Arts foundation course 1is not
only somewhat overloaded. but 1s demanding
in the level of reading skill required of students.

Lastly, we come to the Social Sciences
foundation course. where the overall-difficulty of
the prose inthe course units vill without question
cause difficulty for many of their students.
However, as we saw above, the Social Sciences
faculty have been more successful than Arts 1n
controlling the overall text workload on the
course. That is a counterbalancing factor.

Variation between course units

Of course, the faculty means mask great variety
at the course umt level. Every faculty has some
units {(or topics) which are written in entirely
suitable prose for their students. and every
faculty has matenal which 1s wntten in prose
which demands reading skills which we now
know most of our students do not have.

A102 readability x units
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# units
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Figure 4 Vanation wathin faculties at course
unit or topic level (continued over).
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Figure4 Vanationwithin facuities atcourse umt
or topic level.

Variation between blocks or disciplines
Different courses group their units by various
prnciples; two of which stand out. One can group
by discipline or quasi-discipline (S103, D103,
A102) or one can group by physical binding
{(‘'the block’).

T102 is composed of blocks which have a
highly complex senes ofthreads or topics running
through them

Variation between authors
\We have data on individual authors for those
courses which identfy the authors. A stnking
findimg 1s the narrow range of scores for each
author (as summansed by the standard deviatons
and 95% confidence mtervals) compared to the
rangeofmeanscoresforthewhole groupofauthors.
Thismeansthattoalargeextentreadability scores
are charactenstic of the individual and remain fairly
constant even when individuals write on different
topics.
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Figure S Vanaten between blocks or disc plines
The apparently greater vanabilty within D10’ blocks
—ompared to the other faculties 1s an artefi.ct of the
graphical scaling: the summary data 1s n Ay pendix 2
2102 and D103 have blocks which are disciriline-basec
-where T102 has blocks which are theme-b :d

in T102 the numeracy and computing se¢ ctions have
been taken out of blocks and presenied separately
«N+C) The aberrant block 2 1s a 1996 replacement




A102 readability by authors

Auwthor  samples meanRES SL &%t cl
2 Strang 1 = - -

G Martin 7 35 24 320-56.7
C.Cunningham & 33 .4 209-531
A.Calder 23 - -

R Middletor < z2 17 405338
B Fer 4 20 1T 481-52.4
S Brown 12 47 33 453-4856
D Burrows 12 45 25 432474
D Walder 7 15 2.4 4274710
S.Meikle 2 44 1 41.9-46.1
£ Langmuir 12 43 2.3 4086149
] Golby 3 43 2 41.3-45¢
A Marwick 14 42 36 387-43¢
G.Perry 1 4 - -

G Roberts 2 38 1 36.4-40.8
M Bartholomew 2 28 ta 358401
] Bellamy 1 27 - -
B.Purdue 3 335 25 336381
G Parsons 5] 29 2 27.1-31.3

Mean of means. 44.2

SD=4.2: 85% confidence irterval = $2.4-2€ T

In the Al 02 data the total range of author means
is 28 points on the Flesch RES. yet the maximum
standard deviation of any individual author is
only 3.6. To putitanother way. the best predictor
of the readability of a section of course text1s the
identity of its author.

Many of the questions one would like to ask
have not been investigated. For example, we do
not know much from previous research about
the extent to which individuals can adapt their
wmiting style: there 1s likely to be much vanation
in this also. Atany rate. over the production penod
of a foundation course our authors are remarkably
consistent in the difficulty of the prose they tun out.

D103 readability by authors

Author samples meanRES SD  S85%a

D Massey 8 485 25 46.4-3086
E.Storkev 1 471 24 4504683
D Coates 15 18 4 27 44385
S Hall 8 164 2 44 3—48.5
] Allen 9 151 28 440482
V Brown 1 435 24 42.947.1
M Wetherell i0 142 3 32 1—16.3
WatsorvCostello 7 136 24 41487
B Boceck 3 407 14 3854428
R.Stevens 8 10.2 26 28.—24
R.Madment 4 39.2 1.7 37.1114

KThompson 3 23 14 36 2—08
D Deacon 2 3o i 33.8-3¢ .
O Hartley 2 245 1 32.4-35.6
2 Denver z 245 i 32.4-35¢
P Bradshaw 4 228 17 304-34¢8
G McLennan 9 32 22 T90G340
R Locker z RS i 254 .56

Meanofmeans =399 SC=42 95°,confant =37 720
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Figure & Varatonincourse umtreadability
in sequence rom first to last umt in course

The D103 author data is similar: the range of
mean RES between authors 1s 21 whereas the
mghest standard deviation of individual authors
15 3.7
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Variation in units by sequence

In 1995 D103 tutor-counsellor Roger Fry carned
.out a survey of course readability using Flesch
on small samples of 600 words per block (Fry.
personal communication). He concluded that
there was no progression in readability through
the course, a finding which. with our muchmore
extensive sampling. we can confirm (unit order
charts. figure 5. previous page).

By way ofcontrast. there 1s clearly progression
inS102. no doubtasaresult oideliberate course
team policy. Of course, it is an open question as
to whether there ought vo be such progression
in reading difficulty. Conceptual difficuity will
increase as the course proceeds. especially in
subjects that have an hierarchical structure. but
oughtnotthe prose mantainalevel which allows
most of the students to engage in the concepts
rather than struggle with the English?

Mathematics foundation courses
We did notinclude M101 i our survey because
in 1996 its life comesto anend. The Mathematics
and Computing Faculty are creating a suite of
three half-credit courses to take its place. and
we will be estimating the readability of prose on
thelevel 1 half-credit MU120 (Open Mathematics)
during 1996.

Flosch

Ingeneral. itis valid to use readability measures
on elementary maths courses since they do
contain significant amounts of prose.

Higher level courses

Wemay reasonably expecthigherlevel courses
to exhibit more difficult prose if for no other
reason than the general lack of support for the
beleaguered author. These course teams are
smaller. so each academic does more writing.
and the constellation of colleagues, editors and
educational technologists which surround
foundation courses are absent or scarce in a
higher level course. We might also expect more
variation between courses. remembering our
key finding that the best predictor of the
readability of prose is the author’s identity.

At present we have data on one higher level
course, A317 Themes in British and American
History: a comparative approach, ¢.1760-1870
[the title itselfis quite stretching!]. The honzontal
rule at 40 RES marks the difficulty of passage 3in
ourreadingtest. Most ofthe prose is quite difficuit,
and some of it is extremely difficult and bound to
cause problems for most students.

Reading A317 Essays: readability
Ease
SCOIe5S  aa
= Drake ?
Deake 2
50 LAifficult
Donnachie 2
45 M "  CarttorvCowper
m O’ Day/Emsley
ODay
u Bessel m Emsley/Englander
40 Smeiont } .
‘:‘ Emsiley 2 I w Emsiev W Englander
o Hay Emstay/Laurence
Besse! © Hay Keatav
Englandei Gobv/Akigate Bosser
35 , ODay: Pansh * Wilson 1 + Cronn
- ; Kilhck
A° Day 2 » Kilhck © Besser 2 Potter
O 8nen o Borwick £ Marwick
i « Donnacrie ¢ Wilson 2 Marwiex * Purduc
30 .1_ very aifficult purcue orsonen
o Waites Macnico!
25 wbe A Purcue
Warles1 Waites 2
- Coats
20 4 ACoals 2
1 H L 1 < . l H
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Focus

pamts  FP1

FP2
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Tigure 7. The readability of A317 in topic sequence
ogether with data points for indradual authors. Data
and ficure courtesy of Clive Lawiess.
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Conclusion

Net oniy do our students have widely varying
reading skills. but our foundation courses
contain text which varies greatly 1n s
readability. Much of the prose is certam 10
cause difficulty with students who score mn the
bottom half of our reading tests. WWe already
know that such students are more likely than
average to drop out before final registraticn.
and our hypothesis is that the difficulty and
sheer quantity of prose in the courses 1s one
main reason for this.

Data on readability has not been available
previously to course teams. sO perhaps1t:sno
surpnise that the means of course units may
show a spread of up to thirty pomts on the
Flesch RES scale. This speaks of an absence of
monutoring which might be correctedinfuture.
Perhaps more surprising 1s that individual
authors are remarkably consistentinthe prose
theyturnout, evenwhenthey wnte on different
topics and units. It will be interesting to see
how flexible they are when presentea with: this
kind of data: one expects the better writersto
be more flexible than the less expert ones. At
a course teams s disposal is a variety of editing
skills which need targeting to be effective.

For those who like factual nuggets to take
away and treasure. 1t is clear that the single
best predictor of the readability of course
prose is the identity of its author.

Although we have collective responsiouity
for cur courses. writing is a personal activity. If
*he prose is difficult then there is at present no
formal evidence that later processes improve
t. Yet a great deal of work goes into the
discussion. revision and ediing of the course
texts. it can be argued that the prose would be
1n much worse shape 1f not for the efforts of
~ditiors and others, and no douit there 1s
some truth in that.

The story of this project is not yet complete
“V'e now have the data on assignment sCores.
and the final examination resuits for the 1885
foundation courses. The nextreportwillanalyse
this data, and discuss 1ts relation to our model.

Postscript

The rzadabilaty of the prose in this repertic Flesch RZS 45
T~ ~aiculate this value text other than continuous Lrose
zuch &: graphics. tables. hsts, headings. capucrs and
-oterences) was removed This left about 3.250 werds of
~sannusus prose TheFleschReadingEase Score w3z qot
b+ uzing the Grammar tool i Microsoft Word angr the

wrarmar routines were dizabled 11 Preferences

T
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Appendix 1: A102 data
A 102 Textload

There are 34 weeks: ! week1s se: asids ior Easter. !
week1s setaside for Summer Scheol. The OU assumes
a troical week requires 12 hours cf study

AlCZ Preparatory Pack (c45.100w)

Ail2 has 32 umis. each of which iz part ¢f one week s

study. They are muitiply authored. there are atotal of 1 &
auhors.

Couwrse Guide (cl9 pages. cS00wpr)

Glossary (c20p. c30CwpD)

Chrenology (c1000 w)

llusiration booklet (119 plates index c200Cw)

Broadcast Notes (c122 p. c400wpp: ancd Cassette Notes
7¢30p. c400wpp).

Settooks: Best G Mid-Victonan Britan {c320p. ¢330wpp;}

Dicik- ns C Hard Times with mtrc and notes /c220p.
SiEJIwpp).

Gombnch EH Art and Husion (¢30%p. 230C wop; 3C°:zor
more of this text needs to be read

Course Reader: Golbv ] {ed) Culture and Sccierv inBatamn
1350-90: a source ook ol comtemporary wnungs.
'c330p, c450wpp;

Assignments 3coklet (c12p. c400wop)

Suprlementary Matenal Booklet (¢48p. ¢420wop).

Har3 Times Study Gude (c10p. c+00wpp;

ATz Literature Supplement (c12p. c100wpp)

Library Gude (cl4p. c4COwpp).

Al10Z Summer School booklet students’ guide (8p.
caGJwpp).

Summer School Texts for project viork ‘varous).

AZC2 Summer School Computing Experience: Students’
Gude (12p. c400wpp).

A102 After the Summer School (Sp. c<00wpD).

A102 Rationale for the Examunauon (3p. ¢300wpp; and
Al02 Prepanng for the Exarmnaton (6p. ¢S00wpp):
specumnen exanunaton paper (€p. cS00wpp)

32 tv programmes of 50 munutes each. With preparation
and follow-up work study time 1s expectea 19 be about
2 hours per programme.

There are 16 rado pregrammes oi 25 munuies eacn study
time for each expected to be 30 runs.

5 audio-cassettes (4 at 90 muns. one at 30 mins)

Anestmation of tetal reading required by number of

words (Preparatory Pack and Swmmer School Excusal

Pack not included).
Unuts 512.200
Course Guide 9.800
Chronologv 1.000
Glossary 0000
Broadcast Notes 30.60
Cassette Notes 19.80C
Set books:
Sest (12280
Dickens 112.000
Sembrich (30°5) 75.00C
Reader Golby (90°3) 137000
Assignments bookiet 4.800
Supplementary matena 12002
Hard Tumes study quidie 4 .0C
Labrary Gude 5500
SS texts (80%) 21.900
SS quide T20C
After SS 2.600
Stop Press 2209
Total 1.175.300 words

I

91 i

A102 readability

<X -3¢ L35 3044 4349 3i5¢ i3-39 ‘ol 5563

Tiesen Reaens Zase socre
For each foundation course the readability of over
100 samples. each of one to two thousand words. 1s
the core data.
This core data 1s then analvs-d into unit. block.
discipline. author and unt sequence :n the main
body of this report.

A102: Readability of Course Units

Unit samples meanRES  SD S8e a1

! 4 36 i 349-39.1
2 3 46 id 439481
3 4 44 . +1.9-46.1
1-6 7 35 25 52.0-56.3
7 4 32 17 404536
8 3 58 14 36.2-60.5
9 5 41 22 400443
10 5 14 20 $2.5-46.7
11 1 47 27 434418
12 3 26 1.4 33.9-38.1
13-15 2 30 33 48.0-52.2
16 3 45 14 41.5-458
17 8 49 2.2 46.9-51.1
18-19 8 37 26 34.5-388
20-21 7 47 24 444487
22 4 47 17 459-50.1
23-24 5 38 2.0 35.7-39.9
25 < 48 37 43.1-47.4
26 3 44 2.2 42.7-46.9
27 3 50 14 47.5-51.€
28 4 37 o7 34 6-38.9
29-30 7 39 24 358408
31-32 5 46 2.0 435417

Mean of means =453 SD =56
95% confidence interval = 43.2—47 <

A102: Readability by discipline

Discipline samples meanRES SD  £53%ci

History 18 41.1 4] 3290432
Literature 13 198 35 47.7-82.0
Music 17 479 40 458-501
Art History 12 427 33 406-449
Philosophy 15 80 37 +7.98-52.1
Interdisc. 41 42 4 63 +0.2-445

-
95%, confidence nterval = 43 5-47 8.
Key to Units

History Unts 1-3. 1€ 28
Literature  Umts 4-6. 26
Music Unats 7-9. 25 Art History U s 1C-12

Philosophy Units 13-15 27
Interdisc. Units 17-24. 29-32




Appendix 2: D103 data D103 readability
D103 Textload )

There are 34 weeks: 1 week s set aside for Easter. |
‘neekis setaside for Summer Schooi. The CUassumes i
a tvpical week requires 12 hours of study P
103 has 32 Units. ach 1s part { Ccurse Suide Says
rsughly half) of one week's study. Thev are multiply
authored: 23 authors 1n toto. Unuts have sections on
study skills. There are 8 of these i3 1n Bi~ck ] 1

Rlock 2, 1 mBlock . 1inBiack S [ mBlockdand !l o Fesin oAy Save veere
Slock 7). Distnution of D133 samples
Course Guide (c17 pages. c200wpp; . .qs .
Siossary Index (21 pages. 800 oD, D103: readability of course units
\echa Bookle: (76 pages. c350 wpr) Unit # samples meanRES SD 95% a1
Set book. The Good Study Guce {not ail has to be - 4 5¢ 7 49.6-53.2
read: c206 pages. c350 wpp). i 1 + L1 ‘}2-4"455
Reader with 22 chapterstobereac. Socieqy-and Social z ; “é 1; ;";gjgi
Science: A Reader (c300 pages. ¢30C wop) 5 5 : . v 25'5_ 301
f.smgnmems bo'oid.etrs\ '(cl’[ page.s. CG?C 313 . 3 3 ;_} i_7 44 6-48.9
Sooklet, After D;C3: QU Courses :n Soc:al Science (8 - 3 38 14 362-405
pages. c75C vpp) 3 4 47 17 44.4-486
3o0klet Preparing for .03 Swrnmer Schice. (3 pages. g 2 4 1 38.6-43.1
c600 wpp) 10 4 51 17 49.1-53.4
Summer School set of workbooks (c65 pages of text. 1l 4 18 1.7 451-49.4
¢450 wpp) 12 3 47 14 45598
For students not attending Sumimer School thereis a 13 2 41 1 38.9+43.1
Summer Schooi Excusai Pack (¢35 pages. c250 wpp) 14 3 38 14 32.9-37.1
Stop Press messages with news. notes for radio 1? 4 i’6 "Z 44.1-48.4
programmes and errata (:4 pages. c250 wpp) }0 “4' Eg %; 2(5)2:232
D(]: (O)ir ire};?éaots;y Pacic for use before starting the {8 2 5] 1 48.. 4——52.6
A NN ‘ - . . 19 5 4] 2 39.1-43.3
15 tv programmes; 2ach s 80 runutes. With 20 4 43 17 40.1-45.1
preparation and follow-up work. sway tme s 21 5 45 2 42 8-47.1
expected to be about 2 hours rer rrogramime. 22 3 10 14 26 5-40.8
16 racho programmes; each is 20 minutes. totai study 23 3 45 17 43 1-47.4
ame 1s expected to be 30 minutes. 24 1 16 17 43.1—17.4
7 audio-cassettes one fcr each Block. Zach helds a 25 4 28 17 26.1-3C.4
maximurmn of one hour's listerung: extra study time 26 4 46 1.7 45.4-19.6
15 allocated Audio-cassette T :s accompaned by a 21 2 26 1 24.4-28.6
tooklet, D103Endnotes for Block 7 (¢ 1S pages. ¢300 28 4 35 17 33.1-374
wpD}. 29 Z 32 2 29.3-33.5
An estimation of total reading reured kv number of 30 3 18 14 45.9-50.1
-words (Preparatory Pack and Surmer ScheolExcusal 31 4 38 17 36.4—01
Pack not included). 32 2 51 14 48.2-52.5
Units- 574.000 Meanoimeans =4..6 SD=38
Course Guide 2830 95%confidence interval = 39 4-43.7
Clossary 14.509
Media BcoMlet 22 00) D1083: readability of course blocks
Set Book 72100 Block samples mean  SD 95°%
Reader .80.0C0 1 18 436 41 41.6—15.8
TMA Ecoiiets 15230 2 14 430 38 4) 8-46 1
After 107 5 0% 3 4 474 36 45295
SS Workbocks z8:z82 4 8 379 41 358—101
Stop Press 2300 5 18 124 41 403—146
Endnotes 5 30C 8 17 417 40 39.6-138
Total. 297.250 words g 2 %er 46 181404
o Mcian of mears = 122 ‘ SD=2 f’.
EMC 959 con“idence miterval = 40.0 —44 3




Appendix 3: S102 data

S102 Textload

34 weeks: ] week 1s set aside for Easter. | week

1s set aside for Summer School. The OU assumes

a typical week requires 12 hours of study.

5102 has 32 Units. Each is part of one week s

study (c. 1500 pages. ¢. 450 words per page).

Introducucn and Study Guide (c. 30 pages. ¢ 250
"~Ords per page).

Study Comments (28 pages. c. 250 words per page).

Course Index ‘c. 35 pages. ¢. 600 words per page).
This 18 prended for occasional use. for when
students wish to locate a particular topic within the
COourse texts.

Glossary (c. 55 pages. ¢. 800 words per page).

£ssignments Booklet s (c. 85 pages. ¢. 450 words per
vage).

inzrecucuon to Summer School(c. 4 pages. ¢. 300 words
per page).

Summer School Laboratory Notebooks (¢ 90 pages.
<. 300 words per page).

Revision Guide (c. 8 pages, c. 450 words per page;.

Specimen Examination Paper (c. 20 pages, ¢. 500
words per page).

Stop Press messages with news. notes and errata (c.
10 pages. ¢.250 words per page).

35 tv programmes; each is 25 munutes. Notes on the
content of the programmes are inciuded mn the
relevant Course Unit.

5 audio-cassettes (90 mnutes each): total study tme
1s expected to be longer than this. The tapes are
used with other material in the Course Units to form
audio-visual sequences, with activities for the
student to carry out.

An Expenment Kit is provided for carrying out
expeniments. Short booklets with the lats give
Instrucuons for setung up apparatus and provide
adwvice on safety.

Three Computer-Ascisted Learning (CAL)
programmes.

Preparatory matersls, Into Science, for use before
starting the course proper {¢.220 pages. ¢. 400
werds per page).

Estimation of total reading requured by number

of words (preparatory material, Expennment Kit

boolklets and Cc.:rse Index not included):

Urnuts' 675060
Introduction and Study Guide 10500
Stucy Comments 7000
Glossary 33000
Assicnments Boclklets 29200
Introduction to Summer School 1200
Summer School Lab. Notebooks 27000
Pewision Guide 3500
Specimen Examination Paper 12000
Stop Press 2500
Total 801000

§102 readability

777

7

%

§mm

_8n

BAR

PO I AT

s )

bt

Flesch Reacung tase sxcre

353 054 5348

Distribution of 5102 samples

5102: readability of course units

Unit # samples meanRES SD

B DO —

-6
-8

O~ W,m

10
11-12
13-14
15
17-18
19
20
2l
22
23
24
25
26
30
31
32

BWW— DWW~ NN WNOUNWO WD WW.»

55
58
51
49
48
48
48
55
50

53
39
471
49
39
40
46
48
47
50
42
43
31

Mean of means = 47.9.
95% confidence mterval = 45.8-30.0

5102: readability by discipline

samples
Gen. s i2
Physics 18

EarthSa1 14
Chem 18
Biology 14

1.7
1.4
1.4
1.0
2.6
2.2
1.4
2.0
2.0
20
1.4
20
1.0
1.0
1.0
1.0
1.4
1.0
1.4
1.4
1.7
SD=47

m RES SD
55 33
44 4.1
47 36
49 4.1
46 36

Mean of means = 4& 2.
95% conSdence mterval = 46 1-50 3.
General Science and Phys

Physics:

Earth Sciences:
Chemustry:
Biology

113

Sb=2

895% ci

52.9~57.1
56.2-60.5
55.2-89.5
46.9-51.1
447490
46.0-50.3
46.5-50.8
52.5-56.7
48.5~52.7
52.3-566.5
50.5-54.8
37.9-42.1
44.4-48.6
46.4-50.6
37.4-41.6
44.4-486
46.2-50.5
44.4-486
40.5-44.8
40.5-44.8
34.4-38.6

95% ci
53.3-51.5
42.0-46.2
45.3-496
46.9-51.2
43.6-47.8

Units 1-4

Units 9-10. 30-32
Jnits 5-8, 27-29
Units 11-18
Units 19-26




Appendix 4:T102 data

T102 Textload

There are 34 weeks: | week1s set aside for Easter. ©

weekis setaside for Summer Scheol. The OJ assumes

a typical week requires 12 hours of study.

T102 has 6 Blocks. Each Block haz one mainsiream

topic and two. three or four tricutary topics {c%¢E

pages. c500wpp).

Introduction (c36 pages. c500wpp)

Introductory Supplement & Reference Book(c6 pages.
c500wpp).

Supplementary Matenaiin each block includes study
guides. information about zssignments. ViSUa.
materials that accompany audiotapes. selectec

(c125 pages, c500wpp).

Software Guide (c10 pages, c3C0wpp). This is a
reference document. ¢ be consulted as requred.

Commurncations Guide (c30 pagss. c200wpp)

Summer School Handbook (c20 pages. c500wpp).

Specimen Examunation Paper (1S pages. c500wpp!

Prepanng for Living mth Technciogy and associated
Supplementary Matenal for use before starting the
course proper (c70 pages. c500wpp).

Working with Windows, 1, 2 and 3to be studied before
the course begins and for later reference (c180
pages, c300wpp). The quides are accompanied oy
3 audio-cassettes (80 munutes each) and an
applications disc. The software supports word-
processing, spreadsheets and communications.
There are also Computer Aided Leamning (CAL)
materials that support Numeracy (Blocks1.2,3&6)
and Workang with Chermical Symbols (Block 4).

8 tv programmes, each Of 50 minutes. They are
designed to be studied in conunction with study
guides and Block texts. It isrecommended that they
are recorded for repeated viewing and note-taking.

5 audio-cassettes (90 mmutes each); total study ‘ime
is expected to be longer than this. The tapes are
used with other matenal in the Elocks to form audio-
visual sequences. with actvines for the student to
carry out.

An estimation of total reading recured by number of

words (preparatory materal and Software Guide r:ct

included):

introducton 18.000
Blocks: 497.500
Introductory Supplement 3.000
Supplementary Matertal 62.500
Commumncations Guide £.000
Summer School Handkcok 45,000
Specimen Examinaticn Paper 1.500
Total 642.500

The most obvious cfference from Al0Z2 and
D103 is the absence of Set Bocks or Readers: thus
greatly reduces the reading cad.

12

T102: readability of some course topics

T102 readability

%

)

7
i

# samples
.- o
< ()
N S ]
1

5 vz

28 3 4%4e 53 -

Flesch Reading Ease score
Distribution of T102 samples

BLOCK 1
Topic samples meanRES SD 85%al
Home 10 31 3.0 496-5338
Heat 5 59 2.0 56.5-60.7
Str.& Mat. 5 62 2.0 59.7-63.9
Numeracy © 62 2.2 59.2-63.5
Computing 5 65 2.0 633-6715
BLOCK 2
Topic samples meanRES SD 95%ci
Comm. 9 38 2.8 36.2-405
Computing 2 59 1.0 569-61.1
BLOCK 3
Topic samples meanRES SD 95%ci
Electncity 5 52 2.0 50.3-545
Energy 6 48 2.2 46.4-50.8
BLOCK 4
Topic samples meanRES SD 95%al
Growth 5 40 20 381423
Materials 8 52 2.6 49.5-53.7
Numeracy 4 66 17 6346786
BLOCK 5
Topic samples meanRES SD 95% ci
Food 12 50 33 485-528
Biology 4 48 1.7 459-501
BLOCK 6
Topic samples mean RES SD 95% ci
Health 9 47 28 443-486
Biclogy ) 40 17 38.4-426
Numeracy 5 54 20 £1.9-58.1

Mean of means of blocks =52 5. SD =4.0
05% confidence mterval = 50 4-34 T
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Text & Readers Programme
Publications

Technical Reports

1: The revolution in print technology

2. A postal survey of OU students’ reading skills

3: Results of the survey of OU students’ reading skills
4: OU students’ reading skills and final registration

5: The readability of OU foundation courses
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Michael Macdonald-Ross and Bernard Scott

The readability of OU foundation courses

From our previous work on reading sidlls we know
that many students find academic prose difficult. We

" nowhavedataonthe readability of foundationcourses:

such data could help courses befter match the
students’ reading ability.

We think that mismatch between the reading skills of
the students and the readability of course materials
is an important cause of student drop-out and failure.
To test this idea we compare our data on student
reading skills and text readability levels to data on
the progress of our cohortthroughout the year. So far
the model has worked well.

Of course other factors do affect student progress.
How readingmismatch standsrelativeto other factors
in student progress is being investigated.

Readability measures

Readability measures predict the difficulty of prose:
usually they combine an index of syntactic difficulty
(eg sentence length) with an index of vocabulary (g
word length). The most frequent words in alanguage
are the best known, and from the work of George Zipt
in the 1930s we know that there is a relationship
between thelengthofwords and their frecquencyinuse.
For our work we used an electronic version of the
Flesch Reading Ease Score whichis offered as a tool
in Microsoft Word under the Grammar facility.

Results

The chart ‘readability by faculty’ (above right) shows
the mean readability of four foundation courses, and
illustrates the variation in their mean prose difficulty.
The upper horizontal line corresponds to the
readability of our reading test passage 2 (on which
most students did well), the lower line corresponds
to the readability of our test passage 3 (on which 95%
of our sample did not do well).

Facuity of Technology has put in a great effort to
make T102 accessible, and deserves congratulation
onits zeadability. The effort was needed because, as
it happens, technology entrants scored lowest in our
reading skill tests.

Each course can be analysed into blocks, units,
disciplines, authors &c. The samples for each course
number over a hundred (eg 122 samples for D103;;
the length of samples averages well over a thousand
words each. This probably makes it the most
substantial readability sample of university-level
teaching material ever conducted.

Above right, $102 is analysed into disciplines (apart
from the first data set, the sequence is not in course
unit order). From this kind of data course team
management get hints on which parts of a course
mght need priority attention during revision and
editing.

InD103the blocks are mostly builtaround disciplines.
A picture emerges that blocks four and seven have
sigmificantly more difficult prose than the rest: our
idea1sthat in future this kand of data should be picked
up during course development.

readng skils readabuiry of
of students cowrse mateniais
msmatch
l:auses
negatve eflect on study

lﬁ' s observed Lv

effect on: student Drogress

readability by faculty
55 4\
T
80 A T 1
o] | L Ee—
g l T = Lower Bound
40 l = Upper Bound
+ Mean
35 4
30 T T —
Arts Social Science Technology
Sciences
M101 is in its last year. and was not included in this study
The readability of MU120 will be examined later this year.
$102 readability x discipline
60 /s
| S
g 50 v T
: i T
P T & 1
g 1
40
30
Gensa & Physics Earth Chemustry B:ology
phys scence
- jowerbound ~ upper bound ¢ mean
D103 readability x block
S0
1
15 1 T l T
5 49 L T
?: - ke rpt bound ‘!l l
15 = wppe: bound
rTedn
-
1 goog 3eoe Jecon s pel S prych 6 geoy 1ma




A point made by a D103 tutor-counsellor was that the D103 unit readability in order
course showed no progressirn in difficulty of prose

when analysed by unit order. By contrast S102 seems to 8 1
have achieved this quite well.

L HIVIMVEVIE,
VIR

T,

S T 9 II I3 15 17 19 21 23 25 27 29 31
unit #

1 4 9 13+14 19 2 3 3

e D103: Course unit authors in order of readability
Opposite is a table which shows that ten authors in a # samples meanRES SD 95% confidence it
course produce prose atleast as difficult as passage 3 in Author #1 8 485 26 464506
our test; of those ten, six write prose so difficult that it is mﬁ :3 1; ﬁl §§ ﬁﬁ:?,
bound to be an obstacle to comprehension and student Aumar 4 : e 2 Hyies
progress. Author #6 7 45 24 42.9-47.1
The range of means for authors in a course is wide (20 to Adarst o 1 B3, B
30 points on the Flesch RES scale) whereas the range of Author #10 3 1 14 385428

.. P . . Author #11 8 40.2 26 38.142.4

standard deviations for individual authors is quite nairow Author #12 4 392 11 311414
(about3 points onthe scale). Thusthe bestpredictor ofthe habarmtd 3 WM RIS
readability of a course unit is the identity of the author. Author #15 2 M5 1 324366
Alist of authors in order of readability is no comment on m :}? : %2 11 §§$2
their quality as expert academics. Of course, readability prrsib s x. 2 A

1s not a measure of the academic worth of the course Mean of means = 39.9. SD = 4.2: 95% confidence interval = 37.7-42.0
material: but on the other hand students cannot benefit

from erudition unlagss they can v~ad and understand it!

We developec_i the term ‘.textload' for the minimum textload x foundation course
“amount of text in words which a student would need to

read to comply with study guides in a course. The 120000 1

variation between faculties is considerable. If D103 is

about the right textload (we think it is) then A102 is 2 000

overloaded. This will put extra pressure on students with g ™ Y
sub-standard reading skills. e > 7 //

5102 and T102 have less text because they do notuse set % 400,000 % /// /
books and readers at foundation course level. Instead, - / / /
they use home experimental kits and computers to allow 0 /4 %’ . /// L
for practical activities associated with the course. A102 DI03 si02 TIo2
Therefore, in S102 and T102 the textload is only a partial foundanon course

guide to the overall workload. Of course, all courses [ B Dotwe §

have assignments and other activities which compete

for scarce time. Assignments can be very time-
consurning for some students.

e A317 Essays: readability
Higher-level courses are likely to have problems, since  =ss T -
they do not get the attention lavished on foundation dower
courses. % s
A317is a case in point; notice thatmuch more thanhalf 1 o=t e
the material is more difficult than our passage 3 test. Of | -
course, many of the weaker readers will have dropped  « —1 - 7 — e
outbeforereachingthirdlevel. Thisillustratesthetension el O — l§-—- 1,__' l;_-_-
between the University’s wish to be open, and the *T iw~ = = T__ l i =
consequent fact that many students’ reading standardis 4 Jwyese BN e Lo B i
closer to the Daily Mail than to our academic prose.
8 - ‘: —
/" Afull account ofthis researchis 04 e
! avallable: The readability of Data+chart -
| OUfoundation courses, [ET's courtesy of + ' ; ‘ + + ;
Q | Text & Readers Programme CliveLawless = om ™ ™ ™ ) " » ™
E MC Technucal Report #5.
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